Effects of antimicrobial agents used for therapy of CNS infections on dissociated brain cell cultures.
The prediction, measurement, and monitoring of neurologic toxicity of antibacterial agents is an exceedingly difficult matter. In this study we investigated if in vitro exposure of cultured brain cells to antibacterial drugs could predict neurotoxicity in man. Effects of antibiotics used for therapy of bacterial CNS infections on growth and differentiation in dissociated rat brain cell cultures were studied over 24 days in culture, the drugs being added from 10 to 17 days in culture, the main differentiation phase of rat CNS cells. Our results demonstrated a reversible inhibition of cerebral sulfate transferase activity (p less than 0.001 or less than 0.01) and to a lesser extent (p less than 0.001 or NS) of DNA synthesis in brain cell cultures by the highest concentrations studied of amikacin, cefuroxime, and ceftazidime which correspond to peak cerebrospinal fluid values attained by intraventricular therapy in patients. Accumulation of DNA reflects brain cell growth whereas cerebral sulfate transferase activity parallels brain cell differentiation. Our findings indicate that intraventricular therapy could be more toxic with amikacin, cefuroxime, and ceftazidime than with penicillin, chloramphenicol, or ceftriaxone. Thus, this brain cell culture model might become a supplement, complement, or even alternative technique for neurotoxicity assessment of antibiotics with proven or potential value for therapy of CNS infections.